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PROBLEM TO BE SOLVED: To provide fuel 
cell generation facilities capable of 
suppressing the production of excessive water 
while sufficiently humidifying a solid polymer 
electrolyte at all times. SOLUTION: The fuel 
cell generation facilities comprise a fuel cell 

100 having a stack with cells and separators 
stacked alternately, a steam generator 10 and 
mixture 11a, 1 1 b for mixing an air 1 and a 
hydrogen 2 supplied from an air supply source 

101 and a hydrogen supply source 102, 
respectively, with a steam 3, a cooling water 
feeder 20 and condensers 21a, 21b for cooling 
the air 1 and the hydrogen 2 mixed with the 
steam 3 to control a water content in the air 1 
and the hydrogen 2, and control means 40 for 
controlling the steam generator 10 and the 
cooling water feeder 20 in accordance with a 
loaded condition signal from the fuel cell 100 
an signals from temperature and humidity 
sensors 30a, 30b, 31a, 31b. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The fuel cell with which the eel and the separator were equipped with the 
stack by which two or more laminatings were carried out by turns,: An oxidation gas 
supply means to supply oxidation gas to said fuel cell, and a fuel gas supply means 
to supply fuel gas to said fuel cell, the oxidation gas which mixes a steam in said 
oxidation gas supplied from said oxidation gas supply means — service water — 
with a steamy mixing means the fuel gas which mixes a steam to said fuel gas 
supplied from said fuel gas supply means — service water — with a steamy mixing 
means based on the signal of the loaded condition from said fuel cell, the amount 
of the steam mixed to said oxidation gas and said fuel gas is adjusted — as — said 
oxidation gas — service water — a steamy mixing means and said fuel gas — 
service water — the fuel cell generation-of-electricahenergy facility characterized 
by having the control means which controls a steamy mixing means. 
[Claim 2] Said cooling means for fuel gas is controlled to increase the amount of 
the steam mixed to said fuel gas while said control means controls said cooling 
means for oxidation gas in claim 1 to reduce the amount of the steam mixed in said 
oxidation gas, when the load of said fuel cell is large. The fuel cell generation-of- 
electrical-energy facility characterized by controlling said cooling means for fuel 
gas to reduce the amount of the steam mixed to said fuel gas while controlling said 
cooling means for oxidation gas to increase the amount of the steam mixed in said 
oxidation gas, when the load of said fuel cell is small. 

[Claim 3] A cooling means for oxidation gas to adjust the moisture in the oxidation 
gas concerned by cooling said oxidation gas which had said steam mixed in claims 
1 or 2, It has a cooling means for fuel gas to adjust the moisture in the fuel gas 
concerned by cooling said fuel gas which had said steam mixed. The fuel cell 
generation-of-electrical-energy facility characterized by said control means 
controlling said cooling means for oxidation gas, and said cooling means for fuel gas 
based on the signal of the loaded condition from said fuel ceil to cool said oxidation 
gas and said fuel gas. 

[Claim 4] The fuel cell generation-of-electrical-energy facility characterized by for 
said control means controlling said cooling means for oxidation gas to cool said 
oxidation gas when the load of said fuel cell is large, and controlling said cooling 
means for fuel gas in claim 3 to cool said fuel gas when the load of said fuel cell is 
small. 
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[Claim 5] A temperature-and-humidity measurement means for supply oxidation 
gas to measure the temperature and humidity of said oxidation gas which are 
supplied to said fuel cell in claims 3 or 4, It has a temperature-and-humidity 
measurement means for supply fuel gas to measure the temperature and humidity 
of said fuel gas which are supplied to said fuel cell. Said control means is based on 
a signal from said temperature-and-humidity measurement means for supply 
oxidation gas, and said temperature-and-humidity measurement means for supply 
fuel gas. said oxidation gas and said fuel gas are made into predetermined 
temperature and humidity — as — said oxidation gas — service water — a 
steamy mixing means and said fuel gas — service water — the fuel cell 
generation-of^electrical-energy facility characterized by controlling a steamy 
mixing means, said cooling means for oxidation gas, and said cooling means for fuel 
gas, respectively. 

[Claim 6] A temperature-and-humidity measurement means for discharge oxidation 
gas to measure the temperature and humidity of said oxidation gas which were 
discharged from said fuel cell in claim 5, It has a temperature-and-^humidity 
measurement means for discharge fuel gas to measure the temperature and 
humidity of said fuel gas which were discharged from said fuel cell. Said control 
means is based on a signal from said temperature-and-humidity measurement 
means for discharge oxidation gas, and said temperature-and-humidity 
measurement means for discharge fuel gas. So that said oxidation gas by which it 
is discharged from said fuel cell, and said fuel gas may be made into predetermined 
temperature and humidity Said cooling means for oxidation gas, said cooling means 
for fuel gas, and said oxidization gas — service water — a steamy mixing means 
and said fuel gas — service water — the fuel cell generation-of-electrical-energy 
facility characterized by carrying out feedback control of the steamy mixing means, 
respectively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel cell generation-of^ 

electrical-energy facility. 

[0002] 

[Description of the Prior Art] If the eel which sandwiched the solid-state 
polyelectrolyte on the oxidation gas pole and the fuel gas pole, and a separator are 
equipped with the stack by which two or more laminatings were carried out by 
turns and oxidation gas and fuel gas are fed in the stack concerned, a solid-state 
polyelectrolyte mold fuel cell The oxidation gas pole of each eel is supplied from 
the oxidation gas-passageway slot where oxidation gas was formed in one field of 
each separator. Power is obtained, when the fuel gas pole of each eel is supplied 
and the oxidation gas (oxygen) concerned and fuel gas (hydrogen) react 
electrochemically in a eel from the fuel gas passage slot where fuel gas was 
formed in the field of another side of each separator. 

[0003] In such a fuel cell, in order for the solid-state polyelectrolyte of each eel in 
a stack to enable migration of a hydrogen ion in the case of a generation of 
electrical energy, it is necessary to fully carry out humidity. For this reason, as 
shown in drawing 4 , the steam generator 1 10 is connected to oxidation gas supply 
opening and the fuel gas feed hopper of a fuel cell 100 through Mixers 111a and 
111b. By mixing the steam 3 generated by the steam generator 1 10 to oxidation 
gas 1 and fuel gas 2 with Mixers 111a and 111b, and supplying a steam 3 in a fuel 
cell 100 with oxidation gas 1 and fuel gas 2, respectively He is trying to supply 
moisture to the solid-state polyelectrolyte of each eel in a stack. That is, he is 
trying to use the oxidation gas 1 and fuel gas 2 which are used as a raw material of 
a generation of electrical energy as carrier gas of a steam 3. 
[0004] 

[Problem(s) to be Solved by the Invention] In the fuel cell 100 which was 
mentioned above, while moisture moves to an oxidation gas pole side from a fuel 
gas pole side with migration of the hydrogen ion in the solid-state polyelectrolyte 
of the eel in a stack, water generates to an oxidation gas pole side with the 
reaction of the oxidation gas (oxygen) 1 by the side of the oxidation gas pole of a 
eel, and the above-mentioned hydrogen ion. Thus, although the moisture which 
moves to an oxidation gas pole side, and the moisture generated with the reaction 



http:/ / www4.ipdl.inpitgo.jp/ cgi-bin/tran_web_cgi_eije 



2007/10/25 



JR,2002-313381,A [DETAILED DESCRIPTION] 



2/8 V 



will be used for humidification of a solid-state polyelectrolyte with the steam 3 
mentioned above when the load of a fuel cell 100 is small (at the time of low 
loading), when the load of a fuel cell 100 is large (at the time of a heavy load), its 
amount of the will increase sharply and the amount of surplus will condense it by 
oxidation gas-passageway Mizouchi of a separator. Thus, if water condenses by 
oxidation gas-passageway Mizouchi of a separator, smooth circulation of oxidation 
gas 1 will be barred, the short supply of oxidation gas 1 will be caused, and a 
possibility of causing the fall of generation-of-electrical-energy capacity will be 
produced. 

[0005] Since it is such, this invention aims at offering the fuel cell generation-of- 
electrical-energy facility which can suppress generating of redundant water, 
though a solid-state polyelectrolyte is always fully humidified. 
[0006] 

[Means for Solving the Problem] The fuel cell generation-of-electrical-energy 
facility by the first invention for solving the technical problem mentioned above 
The fuel cell with which the eel and the separator were equipped with the stack by 
which two or more laminatings were carried out by turns. An oxidation gas supply 
means to supply oxidation gas to said fuel cell, and a fuel gas supply means to 
supply fuel gas to said fuel cell, the oxidation gas which mixes a steam in said 
oxidation gas supplied from said oxidation gas supply means — service water — 
with a steamy mixing means the fuel gas which mixes a steam to said fuel gas 
supplied from said fuel gas supply means — service water — with a steamy mixing 
means based on the signal of the loaded condition from said fuel cell, the amount 
of the steam mixed to said oxidation gas and said fuel gas is adjusted — as — said 
oxidation gas — service water — a steamy mixing means and said fuel gas — 
service water — it is characterized by having the control means which controls a 
steamy mixing means. 

[0007] The fuel cell generation-of-electrical-energy facility by the second 
invention is set to the first invention. Said cooling means for fuel gas is controlled 
to increase the amount of the steam mixed to said fuel gas while said control 
means controls said cooling means for oxidation gas to reduce the amount of the 
steam mixed in said oxidation gas, when the load of said fuel cell is large. When the 
load of said fuel cell is small, while controlling said cooling means for oxidation gas 
to increase the amount of the steam mixed in said oxidation gas, it is characterized 
by controlling said cooling means for fuel gas to reduce the amount of the steam 
mixed to said fuel gas. 

[0008] The fuel cell generation-of-electrical-energy facility by the third invention 
is set to the first or the second invention. A cooling means for oxidation gas to 
adjust the moisture in the oxidation gas concerned by cooling said oxidation gas 
which had said steam mixed, It has a cooling means for fuel gas to adjust the 
moisture in the fuel gas concerned by cooling said fuel gas which had said steam 
mixed. Said control means is characterized by controlling said cooling means for 
oxidation gas, and said cooling means for fuel gas based on the signal of the loaded 
condition from said fuel cell to cool said oxidation gas and said fuel gas. 
[0009] As for the fuel cell generation-of-electrical-energy facility by the fourth 
invention, it is characterized by for said control means controlling said cooling 
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means for oxidation gas to cool said oxidation gas, when the load of said fuel cell is 
large, and controlling said cooling means for fuel gas in the third invention, to cool 
said fuel gas, when the load of said fuel cell is small. 

[0010] The fuel cell generation-of-electrical-energy facility by the fifth invention is 
set to the third or the fourth invention. A temperature-and-humidity measurement 
means for supply oxidation gas to measure the temperature and humidity of said 
oxidation gas which are supplied to said fuel cell, It has a temperature-and- 
humidity measurement means for supply fuel gas to measure the temperature and 
humidity of said fuel gas which are supplied to said fuel cell. Said control means is 
based on a signal from said temperature-and-humidity measurement means for 
supply oxidation gas, and said temperature-and-humidity measurement means for 
supply fuel gas. said oxidation gas and said fuel gas are made into predetermined 
temperature and humidity — as — said oxidation gas — service water — a 
steamy mixing means and said fuel gas — service water — it is characterized by 
controlling a steamy mixing means, said cooling means for oxidation gas, and said 
cooling means for fuel gas, respectively. 

[0011] The fuel cell generation-of-electrical-energy facility by the sixth invention 
is set to the fifth invention. A temperature-and-humldlty measurement means for 
discharge oxidation gas to measure the temperature and humidity of said oxidation 
gas which were discharged from said fuel cell, It has a temperature-and-humidity 
measurement means for discharge fuel gas to measure the temperature and 
humidity of said fuel gas which were discharged from said fuel cell. Said control 
means is based on a signal from said temperature-and-humidity measurement 
means for discharge oxidation gas, and said temperature-and-humidity 
measurement means for discharge fuel gas. So that said oxidation gas by which it 
is discharged from said fuel cell, and said fuel gas may be made into predetermined 
temperature and humidity Said cooling means for oxidation gas, said cooling means 
for fuel gas, and said oxidization gas — service water — a steamy mixing means 
and said fuel gas — service water — it is characterized by carrying out feedback 
control of the steamy mixing means, respectively. 
[0012] 

[Embodiment of the Invention] The gestalt of implementation of the fuel cell 
generation-of-electrical-energy facility by this invention is explained using drawing 
1 . Drawing 1 is the outline block diagram of a fuel cell generation-of-electrical- 
energy facility. In addition, this invention is not limited to the gestalt of the 
following operations. 

[0013] As shown in drawing 1 , the sources 101 of oxidation gas supply (for 
example, air compressor etc.) which are oxidation gas supply means to supply 
oxidation gas 1, such as air and oxygen, are connected to oxidation gas supply 
opening of the fuel cell 100 with which the eel which sandwiched the solid-state 
polyelectrolyte on the oxidation gas pole and the fuel gas pole, and the separator 
were equipped with the stack by which two or more laminatings were carried out 
by turns. The fuel gas sources of supply (for example, methanol-reforming machine 
etc.) 102 which are fuel gas supply means to. supply fuel gas 2, such as hydrogen 
gas, are connected to the fuel gas feed hopper of a fuel cell 100. 
[0014] Between said sources 101 of oxidation gas supply and said oxidation gas 
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supply openings of a fuel cell 100, the steam generator 10 made to generate a 
steam 3 is connected through mixer 1 la. Between said fuel gas sources of supply 
102 and said fuel gas feed hoppers of a fuel cell 100, the above-mentioned steam 
generator 10 is connected through mixer 1 lb. Between said mixer 1 la and said 
oxidation gas supply openings of a fuel cell 100, the cooling water feeding machine 
20 which feeds cooling water 4 is connected through condenser 21a- Between said 
mixer 1 1b and said fuel gas feed hoppers of a fuel cell 100, the above-mentioned 
cooling water feeding machine 20 is connected through condenser 21b. 
[0015] in addition — the gestalt of this operation — the steam generator 10, mixer 
11a, etc. — oxidation gas — service water — a steamy mixing means — 
constituting — the steam generator 10, mixer lib, etc. — fuel gas — service 
water — a steamy mixing means is constituted, the cooling water feeding machine 
20, condenser 21a, etc. constitute the cooling means for oxidation gas, and the 
cooling water feeding machine 20, condenser 21b, etc. constitute the cooling 
means for fuel gas. 

[0016] Said steam generator 10 and said cooling water feeding machine 20 are 
electrically connected to the output section of the control unit 40 which is a 
control means, respectively. On the other hand, between said condenser 21a and 
said oxidation gas supply openings of a fuel cell 100, temperature-and-humidity 
sensor 30a which is a temperature-and-humidity measurement means for supply 
oxidation gas to detect temperature and humidity is prepared. Between said 
condenser 21b and said fuel gas feed hoppers of a fuel cell 100, temperature-and- 
humidity sensor 30b which is a temperature-and-humidity measurement means for 
supply fuel gas to detect temperature and humidity is prepared. Near the oxidation 
gas exhaust of a fuel cell 100, temperature-and-humidity sensor 31a which is a 
temperature-and-humidity measurement means for discharge oxidation gas to 
detect temperature and humidity is prepared. Near the fuel gas exhaust port of a 
fuel cell 100, temperature-and-humidity sensor 31b which is a temperature-and- 
humidity measurement means for discharge fuel gas to detect temperature and 
humidity is prepared. These temperature-and-humidity sensors 30a, 30b, 31a, and 
31b are electrically connected to the input section of the above-mentioned control 
unit 40, respectively. Moreover, the signal of loaded condition is inputted into the 
input section of the above-mentioned control unit 40 from a fuel cell 100. 
[0017] Thus, it sets to the generation-of-electrical-energy facility constituted. 
While the oxidation gas 1 fed from the source 101 of oxidation gas supply is 
supplied to oxidation gas supply opening of a fuel cell 100 If the fuel gas 2 fed from 
the fuel gas source of supply 102 is supplied to the fuel gas feed hopper of a fuel 
cell 100 The oxidation gas pole of each eel is supplied from the oxidation gas- 
passageway slot where oxidation gas 1 was formed in one field of each separator 
of a stack. The fuel gas pole of each eel is supplied from the fuel gas passage slot 
where fuel gas 2 was formed in the field of another side of each separator of a 
stack, the oxidation gas (oxygen) concerned and fuel gas (hydrogen) react 
electrochemically in a eel from it, and a generation of electrical energy is 
performed. 

[0018] In order to fully carry out humidity of the solid-state polyelectrolyte of each 
eel in the stack of a fuel cell 100 at this time. By generating a steam 3 by the 
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steam generator 10, and feeding in mixer 11a and lib A steam 3 is mixed to 
oxidation gas 1 and fuel gas 2, and moisture is supplied to the solid-state 
polyelectrolyte of each eel in a stack by supplying a steam 3 in the stack of a fuel 
cell 100 with oxidation gas 1 and fuel gas 2, respectively. 
[0019] Thus, if the load of a fuel cell 100 becomes large when generating 
electricity The amount of the moisture generated to the oxidation gas pole side 
accompanying the reaction of the oxidation gas (oxygen) 1 by the side of [ the fuel 
gas pole side accompanying migration of the hydrogen ion in the solid-state 
polyelectrolyte of the eel in a stack to ] the movement magnitude of the moisture 
by the side of an oxidation gas pole and the oxidation gas pole of a eel and the 
above-mentioned hydrogen ion increases sharply. Redundant water is produced in 
an oxidation gas pole side, and a possibility that the redundant water concerned 
may condense by oxidation gas-passageway Mizouchi of a separator, and may bar 
smooth circulation of oxidation gas 1 is produced. 

[0020] Then, in a fuel cell generation-of-electrieal-energy facility of the gestalt of 
this operation, said control unit 40 controls the steam generator 10 and the cooling 
water feeding machine 20 based on the signal of the loaded condition from a fuel 
cell 100, and the signal from said temperature-and-humidity sensors 30a, 30b, 31a, 
and 31b to fully carry out humidity of the solid-state polyelectrolyte of a eel, 
without making redundant water condense by oxidation gas-passageway Mizouchi 
of the separator in the stack of a fuel cell 100. The control approach by this 
control unit 40 is explained below using drawing 2 and 3. The graph with which 
drawing 2 expresses relation with the humidity of the electrical property of a fuel 
cell, oxidation gas, and fuel gas, and drawing 3 are the graphs showing the humidity 
of the oxidation gas accompanying a load effect, and fuel gas. 
[0021] A fuel cell 100 has few amounts of the moisture generated to a movement 
magnitude [ of the moisture from an above-mentioned fuel gas pole side to an 
oxidation gas pole side ], and oxidation gas pole side at the time of the small low 
loading of a load, and the amount of the moisture generated to a movement 
magnitude [ of the moisture from an above-mentioned fuel gas pole side to an 
oxidation gas pole side ] and oxidation gas pole side at the time of the large heavy 
load of a load increases. As shown in drawing 2 , for this reason, at the time of the 
low loading of a fuel cell 100 (inside of drawing 2 , left (for example, A point)) the 
humidity of oxidation gas 1 — comparatively — many — carrying out (80%) — 
humidity of fuel gas 2 is lessened comparatively (70%) — on the other hand at the 
time of the heavy load of a fuel cell 100 (inside of drawing 2 , rightist inclinations 
(for example, B point)) the humidity of oxidation gas 1 — comparatively — few — 
carrying out (20%) — humidity of fuel gas 2 is made [ many / comparatively ] (90%) 
— — by carrying out Humidity of the solid-state polyelectrolyte of a eel can 
fully be carried out, without making oxidation gas-passageway Mizouchi of the 
separator in the stack of a fuel cell 100 condense redundant water. 
[0022] That is, humidity of the solid-state polyelectrolyte of a eel can fully be 
carried out, without making redundant water flow into oxidation gas-passageway 
Mizouchi of the separator in the stack of a fuel cell 100 by adjusting the humidity 
of oxidation gas 1 and fuel gas 2 so that it may correspond to the graph shown in 
drawing 2 based on the loaded condition of a fuel cell 1 00. 
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[0023] A control unit 40 is specifically based on the signal of the loaded condition 
of a fuel cell 100, and a signal from the temperature-and-humidity sensors 30a and 
30b. While adjusting the amount of the steam 3 which controls the steam generator 
10 to make it in agreement with the value of the graph which showed the humidity 
of the oxidation gas 1 supplied in a fuel cell 100, and fuel gas 2 to drawing 2 , and 
is mixed to oxidation gas 1 and fuel gas 2 Humidity of the oxidation gas 1 
accompanying change of the moisture by the side of the above-mentioned 
oxidation gas pole produced in the eel in the stack of a fuel cell 100 and a fuel gas 
pole and fuel gas 2 is checked with the signal from the temperature-and-humidity 
sensors 31a and 31b (feedback). 

[0024] When the load of a fuel cell 100 increases rapidly, here A control unit 40 
controls the yield of the steam 3 from the steam generator 10 to rriake humidity of 
oxidation gas 1 low quickly, while making humidity of fuel gas 2 high quickly. When 
the loads of a fuel cell 100 decrease in number rapidly, a control unit 40 needs to 
control the yield of the steam 3 from the steam generator 10 to make humidity of 
fuel gas 2 low quickly while making humidity of oxidation gas 1 high quickly. 
Although controlled to remove a part for needlessness with Condensers 21a and 
21b superfluously [ amount / of the steam 3 generated from the steam generator 
10 ], making high quickly humidity of oxidation gas 1 or fuel gas 2 by adjusting the 
amount of the steam 3 generated from the steam generator 10 It is very difficult to 
make low quickly humidity of oxidation gas 1 or fuel gas 2 only by adjusting the 
amount of the steam 3 generated from the steam generator 10. 
[0025] for this reason, further, when the load of a fuel cell 100 increases rapidly 
based on the signal of the loaded condition of a fuel cell 100, a control unit 40 By 
controlling the cooling water feeding machine 20 to make cooling water 4 spray 
into condenser 21a from the cooling water feeding machine 20 Oxidation gas 1 is 
cooled quickly, condensation removal of the moisture in the oxidation gas 1 
concerned is carried out, and it is made quickly in agreement with the value of the 
graph which showed the humidity of the oxidation gas 1 supplied in a fuel cell 100 
to drawing 2 . When the loads of a fuel cell 100 decrease in number rapidly like this, 
fuel gas 2 is quickly cooled by controlling the cooling water feeding machine 20, 
condensation removal of the moisture in the fuel gas 2 concerned is carried out so 
that cooling water 4 may be made to spray into condenser 21b, and it is made 
quickly in agreement with the value of the graph which showed the humidity of the 
fuel gas 2 supplied in a fuel cell 100 to drawing 2 . 

[0026] Although both oxidation gas 1 and fuel gas 2 always had conventionally 
fixed humidity as shown in drawing 3 , by this with the gestalt of this operation 
When the load of a fuel cell 100 increases rapidly When the humidity of fuel gas 2 
goes up with sufficient responsibility and the loads of a fuel cell 100 decrease in 
number rapidly at the same time it follows this and the humidity of oxidation gas 1 
falls with sufficient responsibility This is followed, and the humidity of fuel gas 2 
comes to fall with sufficient responsibility at the same time the humidity of 
oxidation gas 1 goes up with sufficient responsibility. 

[0027] Therefore, according to the gestalt of this operation, though the solid-state 
polyelectrolyte of the eel in a stack is always fully humidified, generating of 
redundant water can be suppressed. 
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[0028] 

[Effect of the Invention] The fuel cell with which the fuel cell generation-of- 
electrical-energy facility by the first invention was equipped with the stack to 
which two or more laminatings of a eel and the separator were carried out by 
turns. An oxidation gas supply means to supply oxidation gas to said fuel cell, and a 
fuel gas supply means to supply fuel gas to said fuel cell, the oxidation gas which 
mixes a steam in said oxidation gas supplied from said oxidation gas supply means 
— service water — with a steamy mixing means the fuel gas which' mixes a steam 
to said fuel gas supplied from said fuel gas supply means — service water — with 
a steamy mixing means based on the signal of the loaded condition from said fuel 
cell, the amount of the steam mixed to said oxidation gas and said fuel gas is 
adjusted — as — said oxidation gas — service water — a steamy mixing means 
and said fuel gas — service water — from having had the control means which 
controls a steamy mixing means a control means — the signal of the loaded 
condition from a fuel cell — being based — oxidation gas — service water — a 
steamy mixing means and fuel gas — service water, since the amount of the steam 
which controls a steamy mixing means and is mixed to oxidation gas and said fuel 
gas is adjusted Even if it changes the load of a fuel cell, humidity of the solid-state 
polyelectrolyte of a eel can fully be carried out, without making redundant water 
condense by passage Mizouchi of the oxidation gas of the separator of a fuel cell, 
or fuel gas. 

[0029] The fuel cell generation-of^electrical-energy facility by the second 
invention is set to the first invention. Said cooling means for fuel gas is controlled 
to increase the amount of the steam mixed to said fuel gas while said control 
means controls said cooling means for oxidation gas to reduce the amount of the 
steam mixed in said oxidation gas, when the load of said fuel cell is large. Since 
said cooling means for fuel gas is controlled to reduce the amount of the steam 
mixed to said fuel gas while controlling said cooling means for oxidation gas to 
increase the amount of the steam mixed in said oxidation gas, when the load of 
said fuel cell is small Even if it changes the load of a fuel cell, humidity of the 
solid-state polyelectrolyte of a eel can fully be carried out, without making 
redundant water condense by passage Mizouchi of the oxidation gas of the 
separator of a fuel cell, or fuel gas. 

[0030] The fuel cell generation-of-electrical-energy facility by the third invention 
is set to the first or the second invention. A cooling means for oxidation gas to 
adjust the moisture in the oxidation gas concerned by cooling said oxidation gas 
which had said steam mixed, It has a cooling means for fuel gas to adjust the 
moisture in the fuel gas concerned by cooling said fuel gas which had said steam 
mixed. Since said control means controls said cooling means for oxidation gas, and 
said cooling means for fuel gas based on the signal of the loaded condition from 
said fuel cell to cool said oxidation gas and said fuel gas Even if it changes the load 
of a fuel cell rapidly, this can be followed and the humidity of oxidation gas and fuel 
gas can be adjusted. 

[0031] The fuel cell generation-of-electrical-energy facility by the fourth invention 
is set to the third invention. Said cooling means for oxidation gas is controlled so 
that said control means cools said oxidation gas, when the load of said fuel cell is 
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large. Since said cooling means for fuel gas is controlled to cool said fuel gas when 
the load of said fuel cell is small, even if it changes the load of a fuel cell rapidly, 
this can be followed and the humidity of oxidation gas and fuel gas can be adjusted. 

[0032] The fuel cell generation-of-electrical-energy facility by the fifth invention is 
set to the third or the fourth invention. A temperature-and-humidity measurement 
means for supply oxidation gas to measure the temperature and humidity of said 
oxidation gas which are supplied to said fuel cell, It has a temperatuire-and- 
humidity measurement means for supply fuel gas to measure the temperature and 
humidity of said fuel gas which are supplied to said fuel cell. Said control means is 
based on a signal from said temperature-and-humidity measurement means for 
supply oxidation gas, and said temperature-and-humidity measurement means for 
supply fuel gas. said oxidation gas and said fuel gas are made into predetermined 
temperature and humidity — as — said oxidation gas — service water — a 

steamy mixing means and said fuel gas service water, since a steamy mixing 

means, said cooling means for oxidation gas, and said cooling means for fuel gas 
are controlled, respectively Oxidation gas and fuel gas can be adjusted to the 
temperature and humidity corresponding to the load of a fuel cell, without being 
influenced by the original temperature and humidity of oxidation gas and fuel gas. 
[0033] The fuel cell generation-of-electrical-energy facility by the sixth invention 
is set to the fifth invention. A temperature-and-humidity measurement means for 
discharge oxidation gas to measure the temperature and humidity of said oxidation 
gas which were discharged from said fuel cell, It has a temperature-and-humidity 
measurement means for discharge fuel gas to measure the temperature and 
humidity of said fuel gas which were discharged from said fuel cell. Said control 
means is based on a signal from said temperature-and-humidity measurement 
means for discharge oxidation gas, and said temperature-and-humidity 
measurement means for discharge fuel gas. So that said oxidation gas by which it 
is discharged from said fuel cell, and said fuel gas may be made into predetermined 
temperature and humidity Said cooling means for oxidation gas, said cooling means 
for fuel gas, and said oxidization gas — service water — a steamy mixing means 
and said fuel gas — service water, since feedback control of the steamy mixing 
means is carried out, respectively The humidity of oxidation gas and fuel gas can 
be adjusted checking condensation of the redundant water in passage Mizouchi of 
the oxidation gas of the separator of a fuel cell, or fuel gas, and the damp or wet 
condition of the solid-state polyelectrolyte of a cel. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to a fuel cell generation-of^ 
electrical-energy facility. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
S.In the drawings, any words are not translated- 



PRIOR ART 

[Description of the Prior Art] If the eel which sandwiched the solid-state 
polyelectrolyte on the oxidation gas pole and the fuel gas pole, and a separator are 
equipped with the stack by which two or more laminatings were carried out by 
turns and oxidation gas and fuel gas are fed in the stack concerned, a solid-state 
polyelectrolyte mold fuel cell The oxidation gas pole of each eel is supplied from 
the oxidation gas-passageway slot where oxidation gas was formed in one field of 
each separator. Power is obtained, when the fuel gas pole of each eel is supplied 
and the oxidation gas (oxygen) concerned and fuel gas (hydrogen) react 
electrochemically in a eel from the fuel gas passage slot where fuel gas was 
formed in the field of another side of each separator. 

[0003] In such a fuel cell, in order for the solid-state polyelectrolyte of each eel in 
a stack to enable migration of a hydrogen ion in the ease of a generation of 
electrical energy, it is necessary to fully carry out humidity. For this reason, as 
shown in drawing 4 , the steam generator 1 1 0 is connected to oxidation gas supply 
opening and the fuel gas feed hopper of a fuel cell 100 through Mixers 111a and 
111b. By mixing the steam 3 generated by the steam generator 1 10 to oxidation 
gas 1 and fuel gas 2 with Mixers 111a and 111b, and supplying a steam 3 in a fuel 
cell 100 with oxidation gas 1 and fuel gas 2, respectively He is trying to supply 
moisture to the solid-state polyelectrolyte of each eel in a stack. That is, he is 
trying to use the oxidation gas 1 and fuel gas 2 which are used as a raw material of 
a generation of electrical energy as carrier gas of a steam 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] The fuel cell with which the fuel cell generation-of- 
electrical-energy facility by the first invention was equipped with the stack to 
which two or more laminatings of a eel and the separator were carried out by 
turns. An oxidation gas supply means to supply oxidation gas to said fuel cell, and a 
fuel gas supply means to supply fuel gas to said fuel cell, the oxidation gas which 
mixes a steam in said oxidation gas supplied from said oxidation gas supply means 
— service water — with a steamy mixing means the fuel gas which mixes a steam 
to said fuel gas supplied from said fuel gas supply means — service water — with 
a steamy mixing means based on the signal of the loaded condition from said fuel 
cell, the amount of the steam mixed to said oxidation gas and said fuel gas is 
adjusted — as — said oxidation gas — service water — a steamy mixing means 
and said fuel gas — service water — from having had the control means which 
controls a steamy mixing means a control means — the signal of the loaded 
condition from a fuel cell — being based — oxidation gas — service water — a 
steamy mixing means and fuel gas — service water, since the amount of the steam 
which controls a steamy mixing means and is mixed to oxidation gas and said fuel 
gas is adjusted Even if it changes the load of a fuel cell, humidity of the solid-state 
polyelectrolyte of a eel can fully be carried out, without making redundant water 
condense by passage Mizouchi of the oxidation gas of the separator of a fuel cell, 
or fuel gas. 

[0029] The fuel cell generation-of-electrical-energy facility by the second 
invention is set to the first invention. Said cooling means for fuel gas is controlled 
to increase the amount of the steam mixed to said fuel gas while said control 
means controls said cooling means for oxidation gas to reduce the amount of the 
steam mixed in said oxidation gas, when the load of said fuel cell is large. Since 
said cooling means for fuel gas is controlled to reduce the amount of the steam 
mixed to said fuel gas while controlling said cooling means for oxidation gas to 
increase the amount of the steam mixed in said oxidation gas, when the load of 
said fuel cell is small Even if it changes the load of a fuel cell, humidity of the 
solid-state polyelectrolyte of a eel can fully be carried out, without making 
redundant water condense by passage Mizouchi of the oxidation gas of the 
separator of a fuel cell, or fuel gas. 

[0030] The fuel cell generation-of-electrical-energy facility by the third invention 
is set to the first or the second invention. A cooling means for oxidation gas to 
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adjust the moisture in the oxidation gas concerned by cooling said oxidation gas 
which had said steam mixed, It has a cooling means for fuel gas to adjust the 
moisture in the fuel gas concerned by cooling said fuel gas which had said steam 
mixed. Since said control means controls said cooling means for oxidation gas, and 
said cooling means for fuel gas based on the signal of the loaded condition from 
said fuel cell to cool said oxidation gas and said fuel gas Even if it changes the load 
of a fuel cell rapidly, this can be followed and the humidity of oxidation gas and fuel 
gas can be adjusted. 

[0031] The fuel cell generation-of-electrical-energy facility by the fourth invention 
is set to the third invention. Said cooling means for oxidation gas is controlled so 
that said control means cools said oxidation gas, when the load of said fuel cell is 
large. Since said cooling means for fuel gas is controlled to cool sajd fuel gas when 
the load of said fuel cell is small, even if it changes the load of a fuel cell rapidly, 
this can be followed and the humidity of oxidation gas and fuel gas can be aldjusted. 

[0032] The fuel cell generation-of-electrical-energy facility by the fifth invention is 
set to the third or the fourth invention. A temperature-and-humidity measurement 
means for supply oxidation gas to measure the temperature and humidity of said 
oxidation gas which are supplied to said fuel cell, It has a temperature-and- 
humidity measurement means for supply fuel gas to measure the temperature and 
humidity of said fuel gas which are supplied to said fuel cell. Said control means is 
based on a signal from said temperature-and-humidity measurement means for 
supply oxidation gas, and said temperature-and-humidity measurement means for 
supply fuel gas. said oxidation gas and said fuel gas are made into predetermined 
temperature and humidity — as — said oxidation gas — service water — a 
steamy mixing means and said fuel gas — service water, since a steamy mixing 
means, said cooling means for oxidation gas, and said cooling means for fuel gas 
are controlled, respectively Oxidation gas and fuel gas can be adjusted to the 
temperature and humidity corresponding to the load of a fuel cell, without being 
influenced by the original temperature and humidity of oxidation gas and fuel gas. 
[0033] The fuel cell generation-of-electrical-energy facility by the sixth invention 
is set to the fifth invention. A temperature-and-humidity measurement means for 
discharge oxidation gas to measure the temperature and humidity of said oxidation 
gas which were discharged from said fuel cell. It has a temperature-and-humidity 
measurement means for discharge fuel gas to measure the temperature and 
humidity of said fuel gas which were discharged from said fuel cell. Said control 
means is based on a signal from said temperature-and-humidity measurement 
means for discharge oxidation gas, and said temperature-and-humidity 
measurement means for discharge fuel gas. So that said oxidation gas by which it 
is discharged from said fuel cell, and said fuel gas may be made into predetermined 
temperature and humidity Said cooling means for oxidation gas, said cooling means 
for fuel gas, and said oxidization gas — service water — a steamy mixing means 
and said fuel gas — service water, since feedback control of the steamy mixing 
means is carried out, respectively The humidity of oxidation gas and fuel gas can 
be adjusted checking condensation of the redundant water in passage Mizouchi .of 
the oxidation gas of the separator of a fuel cell, or fuel gas, and the damp or wet 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] In the fuel cell 100 which was 
mentioned above, while moisture moves to an oxidation gas pole side from a fuel 
gas pole side with migration of the hydrogen ion in the solid-state polyelectrolyte 
of the eel in a stack, water generates to an oxidation gas pole side with the 
reaction of the oxidation gas (oxygen) 1 by the side of the oxidation gas pole of a 
eel, and the above-mentioned hydrogen ion. Thus, although the moisture which 
moves to an oxidation gas pole side, and the moisture generated with the reaction 
will be used for humidification of a solid-state polyelectrolyte with the steam 3 
mentioned above when the load of a fuel cell 100 is small (at the time of low 
loading), when the load of a fuel cell 100 is large (at the time of a heavy load), its 
amount of the will increase sharply and the amount of surplus will condense it by 
oxidation gas-passageway Mizouchi of a separator. Thus, if water condenses by 
oxidation gas-passageway Mizouchi of a separator, smooth circulation of oxidation 
gas 1 will be barred, the short supply of oxidation gas 1 will be caused, and a 
possibility of causing the fall of generation-of-electrical-energy capacity will be 
produced. 

[0005] Since it is such, this invention aims at offering the fuel cell generation-of- 
electrical-energy facility which can suppress generating of redundant water, 
though a solid-state polyelectrolyte is always fully humidified. 
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* NOTICES * 
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MEANS 

[Means for Solving the Problem] The fuel cell generation-of-electrical-energy 
facility by the first invention for solving the technical problem mentioned above 
The fuel cell with which the eel and the separator were equipped with the stack by 
which two or more laminatings were carried out by turns, An oxidation gas supply 
means to supply oxidation gas to said fuel cell, and a fuel gas supply means to 
supply fuel gas to said fuel cell, the oxidation gas which mixes a steam In said 
oxidation gas supplied from said oxidation gas supply means — service water — 
with a steamy mixing means the fuel gas which mixes a steam to said fuel gas 
supplied from said fuel gas supply means — service water — with a steamy mixing 
means based on the signal of the loaded condition from said fuel cell, the amount 
of the steam mixed to said oxidation gas and said fuel gas is adjusted — as — said 
oxidation gas — service water — a steamy mixing means and said fuel gas — 
service water — it is characterized by having the control means which controls a 
steamy mixing means. 

[0007] The fuel cell generation-of-electrical-energy facility by the second 
invention is set to the first Invention. Said cooling means for fuel gas is controlled 
to increase the amount of the steam mixed to said fuel gas while said control 
means controls said cooling means for oxidation gas to reduce the amount of the 
steam mixed in said oxidation gas, when the load of said fuel cell is large. When the 
load of said fuel cell is small, while controlling said cooling means for oxidation gas 
to increase the amount of the steam mixed in said oxidation gas, it is characterized 
by controlling said cooling means for fuel gas to reduce the amount of the steam 
mixed to said fuel gas. 

[0008] The fuel cell generation-of-electrlcal-energy facility by the third invention 
is set to the first or the second invention. A cooling means for oxidation gas to 
adjust the moisture in the oxidation gas concerned by cooling said oxidation gas 
which had said steam mixed, It has a cooling means for fuel gas to adjust the 
moisture in the fuel gas concerned by cooling said fuel gas which had said steam 
mixed. Said control means is characterized by controlling said cooling means for 
oxidation gas, and said cooling means for fuel gas based on the signal of the loaded 
condition from said fuel cell to cool said oxidation gas and said fuel gas. 
[0009] As for the fuel cell generation-of-electrical-energy facility by the fourth 
invention, it is characterized by for said control means controlling said cooling 
means for oxidation gas to cool said oxidation gas, when the load of said fuel cell is 
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large, and controlling said cooling means for fuel gas in the third invention, to cool 
said fuel gas, when the load of said fuel cell is small. 

[0010] The fuel cell generation-of-electrical-energy facility by the fifth invention is 
set to the third or the fourth invention. A temperature-and-humidity measurement 
means for supply oxidation gas to measure the temperature and humidity of said 
oxidation gas which are supplied to said fuel cell. It has a temperature-and- 
humidity measurement means for supply fuel gas to measure the temperature and 
humidity of said fuel gas which are supplied to said fuel cell. Said control means is 
based on a signal from said temperature-and-humidity measurement means for 
supply oxidation gas, and said temperature-and-humidity measurement means for 
supply fuel gas. said oxidation gas and said fuel gas are made into predetermined 
temperature and humidity — as — said oxidation gas — service water — a 
steamy mixing means and said fuel gas — service water — it is characterized by 
controlling a steamy mixing means, said cooling means for oxidation gas, and said 
cooling means for fuel gas, respectively. 

[001 1] The fuel cell generation-of-electricahenergy facility by the sixth invention 
is set to the fifth invention. A temperature-and-humidity measurement means for 
discharge oxidation gas to measure the temperature and humidity of said oxidation 
gas which were discharged from said fuel cell, It has a temperature-and-humidity 
measurement means for discharge fuel gas to measure the temperature and 
humidity of said fuel gas which were discharged from said fuel cell. Said control 
means is based on a signal from said temperature-and-humidity measurement 
means for discharge oxidation gas, and said temperature-and-humidity 
measurement means for discharge fuel gas. So that said oxidation gas by which it 
is discharged from said fuel cell, and said fuel gas may be made into predetermined 
temperature and humidity Said cooling means for oxidation gas, said cooling means 
for fuel gas, and said oxidization gas — service water — a steamy mixing means 
and said fuel gas — service water — it is characterized by carrying out feedback 
control of the steamy mixing means, respectively. 
[0012] 

[Embodiment of the Invention] The gestalt of implementation of the fuel cell 
generation-of-electrical-energy facility by this invention is explained using drawing 
1 . Drawing 1 is the outline block diagram of a fuel cell generation-of-electrical- 
energy facility. In addition, this invention is hot limited to the gestalt of the 
following operations. 

[0013] As shown in drawing 1 , the sources 101 of oxidation gas supply (for 
example, air compressor etc.) which are oxidation gas supply means to supply 
oxidation gas 1 , such as air and oxygen, are connected to oxidation gas supply 
opening of the fuel cell 100 with which the eel which sandwiched the solid-state 
polyelectrolyte on the oxidation gas pole and the fuel gas pole, arid the separator 
were equipped with the stack by which two or more laminatings were carried out 
by turns. The fuel gas sources of supply (for example, methanol-reforming machine 
etc.) 102 which are fuel gas supply means to supply fuel gas 2, such as hydrogen 
gas, are connected to the fuel gas feed hopper of a fuel cell 100. 
[0014] Between said sources 101 of oxidation gas supply and said oxidation gas 
supply openings of a fuel cell 100, the steam generator 10 made to generate a 
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steam 3 is connected through mixer 11a. Between said fuel gas sources of supply 
102 and said fuel gas feed hoppers of a fuel cell 100, the above-mentioned steam 
generator 10 is connected through mixer lib. Between said mixer 11a and said 
oxidation gas supply openings of a fuel cell 100, the cooling water feeding machine 
20 which feeds cooling water 4 is connected through condenser 21a. Between said 
mixer lib and said fuel gas feed hoppers of a fuel cell 100, the above-mentioned 
cooling water feeding machine 20 is connected through condenser 21b. 
[0015] in addition — the gestalt of this operation — the steam generator 10, mixer 
11a, etc. — oxidation gas — service water — a steamy mixing means — 
constituting — the steam generator 10, mixer lib, etc. — fuel gas — service 
water — a steamy mixing means is constituted, the cooling water feeding machine 
20, condenser 21a, etc. constitute the cooling means for oxidation gas, and the 
cooling water feeding machine 20, condenser 21b, etc. constitute the cooling 
means for fuel gas. 

[0016] Said steam generator 10 and said cooling water feeding machine 20 are 
electrically connected to the output section of the control unit 40 which is a 
control means, respectively. On the other hand, between said condenser 21a and 
said oxidation gas supply openings of a fuel cell 100, temperature-and-humidity 
sensor 30a which is a temperature-and-humidity measurement means for supply 
oxidation gas to detect temperature and humidity is prepared. Between said 
condenser 21b and said fuel gas feed hoppers of a fuel cell 100, temperature-and- 
humidity sensor 30b which is a temperature-and-humidity measurement means for 
supply fuel gas to detect temperature and humidity is prepared. Near the oxidation 
gas exhaust of a fuel cell 100, temperature-and-humidity sensor 31a which is a 
temperature-and-humidity measurement means for discharge oxidation gas to 
detect temperature and humidity is prepared. Near the fuel gas exhaust port of a 
fuel cell 100, temperature-and-humidity sensor 31b which is a temperature-and- 
humidity measurement means for discharge fuel gas to detect temperature and 
humidity is prepared. These temperature-and-humidity sensors 30a, 30b, 31a, and 
31b are electrically connected to the input section of the above-mentioned control 
unit 40, respectively. Moreover, the signal of loaded condition is inputted into the 
input section of the above-mentioned control unit 40 from a fuel cell 100. 
[0017] Thus, it sets to the generation-of-electrical-energy facility constituted. 
While the oxidation gas 1 fed from the source 101 of oxidation gas supply is 
supplied to oxidation gas supply opening of a fuel cell 100 If the fuel gas 2 fed from 
the fuel gas source of supply 102 is supplied to the fuel gas feed hopper of a fuel 
cell 100 The oxidation gas pole of each eel is supplied from the oxidation gas- 
passageway slot where oxidation gas 1 was formed in one field of each separator 
of a stack. The fuel gas pole of each eel is supplied from the fuel gas passage slot 
where fuel gas 2 was formed in the field of another side of each separator of a 
stack, the oxidation gas (oxygen) concerned and fuel gas (hydrogen) react 
electrochemically in a eel from it, and a generation of electrical energy is 
performed. 

[0018] In order to fully carry out humidity of the solid-state polyelectrolyte of each 
eel in the stack of a fuel cell 100 at this time, By generating a steam 3 by the 
steam generator 10, and feeding in mixer 11a and 1 lb A steam 3 is mixed to 
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oxidation gas 1 and fuel gas 2, and moisture is supplied to the solid-state 
polyelectrolyte of each eel in a stack by supplying a steam 3 in the stack of a fuel 
cell 100 with oxidation gas 1 and fuel gas 2, respectively. 
[0019] Thus, if the load of a fuel cell 100 becomes large when generating 
electricity The amount of the moisture generated to the oxidation gas pole side 
accompanying the reaction of the oxidation gas (oxygen) 1 by the side of [ the fuel 
gas pole side accompanying migration of the hydrogen ion in the solid-state 
polyelectrolyte of the eel in a stack to ] the movement magnitude of the moisture 
by the side of an oxidation gas pole and the oxidation gas pole of a eel and the 
above-mentioned hydrogen ion increases sharply. Redundant water is produced in 
an oxidation gas pole side, and a possibility that the redundant water concerned 
may condense by oxidation gas-passageway Mizouchi of a separator, and may bar 
smooth circulation of oxidation gas 1 is produced. 

[0020] Then, in a fuel cell generation-of-electrical-energy facility of the gestalt of 
this operation, said control unit 40 controls the steam generator 10 and the cooling 
water feeding machine 20 based on the signal of the loaded condition from a fuel 
cell 100, and the signal from said temperature-and-humidity sensors 30a, 30b, 31a, 
and 31b to fully carry out humidity of the solid-state polyelectrolyte of a eel, 
without making redundant water condense by oxidation gas-passageway Mizouchi 
of the separator in the stack of a fuel cell 100. The control approach by this 
control unit 40 is explained below using drawing 2 and 3. The graph with which 
drawing 2 expresses relation with the humidity of the electrical property of a fuel 
cell, oxidation gas, and fuel gas, and drawing 3 are the graphs showing the humidity 
of the oxidation gas accompanying a load effect, and fuel gas, 

[0021] A fuel cell 100 has few amounts of the moisture generated: to a movement 
magnitude [ of the moisture from an above-mentioned fuel gas pole side to an 
oxidation gas pole side ], and oxidation gas pole side at the time of the small low 
loading of a load, and the amount of the moisture generated to a movement 
magnitude [ of the moisture from an above-mentioned fuel gas pole side to an 
oxidation gas pole side ] and oxidation gas pole side at the time of the large heavy 
load of a load increases. As shown in drawin g 2 , for this reason, at the time of the 
low loading of a fuel cell 100 (inside of drawin g 2 , left (for example, A point)) the 
humidity of oxidation gas 1 — comparatively — many — carrying out (80%) — 
humidity of fuel gas 2 is lessened comparatively (70%) — on the other hand at the 
time of the heavy load of a fuel cell 100 (inside of drawing 2 , rightist inclinations 
(for example, B point)) the humidity of oxidation gas 1 — comparatively — few — 
carrying out (20%) — humidity of fuel gas 2 is made [ many / comparatively ] (90%) 
— — by carrying out Humidity of the solid-state polyelectrolyte of a eel can 
fully be carried out, without making oxidation gas-passageway Mizouchi of the 
separator in the stack of a fuel cell 100 condense redundant water. 
[0022] That is, humidity of the solid-state polyelectrolyte of a eel can fully be 
carried out, without making redundant water flow into oxidation gas-passageway 
Mizouchi of the separator in the stack of a fuel cell 100 by adjusting the humidity 
of oxidation gas 1 and fuel gas 2 so that it may correspond to the graph shown in 
drawing 2 based on the loaded condition of a fuel cell 1 00. 

[0023] A control unit 40 is specifically based on the signal of the loaded condition 
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of a fuel cell 100, and a signal from the temperature-and-humidity sensors 30a and 
30b. While adjusting the amount of the steam 3 which controls the steam generator 
10 to make it in agreement with the value of the graph which showed the humidity 
of the oxidation gas 1 supplied in a fuel cell 100, and fuel gas 2 to drawing 2 , and 
is mixed to oxidation gas 1 and fuel gas 2 Humidity of the oxidation gas 1 
accompanying change of the moisture by the side of the above-mentioned 
oxidation gas pole produced in the eel in the stack of a fuel cell 100 and a fuel gas 
pole and fuel gas 2 is checked with the signal from the temperature-and-humidity 
sensors 31a and 31b (feedback). 

[0024] When the load of a fuel cell 100 increases rapidly, here A control unit 40 
controls the yield of the steam 3 from the steam generator 1 0 to make humidity of 
oxidation gas 1 low quickly, while making humidity of fuel gas 2 high quickly. When 
the loads of a fuel cell 100 decrease in number rapidly, a control unit 40 needs to 
control the yield of the steam 3 from the steam generator 10 to make humidity of 
fuel gas 2 low quickly while making humidity of oxidation gas 1 high quickly. 
Although controlled to remove a part for needlessness with Condensers 21a and 
21b superfluously [ amount / of the steam 3 generated from the steam generator 
10 ], making high quickly humidity of oxidation gas 1 or fuel gas 2 by adjusting the 
amount of the steam 3 generated from the steam generator 10 It is very difficult to 
make low quickly humidity of oxidation gas 1 or fuel gas 2 only by adjusting the 
amount of the steam 3 generated from the steam generator 10. 
[0025] for this reason, further, when the load of a fuel cell 100 increases rapidly 
based on the signal of the loaded condition of a fuel cell 100, a control unit 40 By 
controlling the cooling water feeding machine 20 to make cooling water 4 spray 
into condenser 21a from the cooling water feeding machine 20 Oxidation gas 1 is 
cooled quickly, condensation removal of the moisture in the oxidation gas 1 
concerned is carried out, and it is made quickly in agreement with the value of the 
graph which showed the humidity of the oxidation gas 1 supplied in a fuel cell 100 
to drawing 2 . When the loads of a fuel cell 100 decrease in number rapidly like this, 
fuel gas 2 is quickly cooled by controlling the cooling water feeding machine 20, 
condensation removal of the moisture in the fuel gas 2 concerned is carried out so 
that cooling water 4 may be made to spray into condenser 21b, and it is made 
quickly in agreement with the value of the graph which showed the humidity of the 
fuel gas 2 supplied in a fuel cell 100 to drawing 2 . 

[0026] Although both oxidation gas 1 and fuel gas 2 always had conventionally 
fixed humidity as shown in drawing 3 , by this with the gestalt of this operation 
When the load of a fuel cell 100 increases rapidly When the humidity of fuel gas 2 
goes up with sufficient responsibility and the loads of a fuel cell 100 decrease in 
number rapidly at the same time it follows this and the humidity of oxidation gas 1 
falls with sufficient responsibility This is followed, and the humidity of fuel gas 2 
comes to fall with sufficient responsibility at the same time the humidity of 
oxidation gas 1 goes up with sufficient responsibility. 

[0027] Therefore, according to the gestalt of this operation, though the solid-state 
polyelectrolyte of the eel in a stack is always fully humidified, generating of 
redundant water can be suppressed. 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web^cgi_ejje 



2007/10/25 



JP.2002t31 3381, A [MEANS] 6/6 ^—V 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/10/25 



JP.2002-313381.A [DESCRIPTION OF DRAWINGS] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
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reflect the original precisely. 

2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the gestalt of implementation of the 
fuel cell generation-of-electrical-energy facility by this invention. 
[Drawing 2] It is a graph showing relation with the humidity of the electrical 
property of a fuel cell, oxidation gas, and fuel gas. 

[Drawing 3] It is a graph showing the humidity of the oxidation gas accompanying 
the load effect of a fuel cell, and fuel gas. 

[Drawing 4] It is the outline block diagram of an example of the conventional fuel 
cell generation-of-electrical-energy facility. 
[Description of Notations] 

1 Oxidation Gas 

2 Fuel Gas 

3 Steam 

4 Cooling Water 

10 Steam Generator 

11a, lib Gaseous mixture 

20 Cooling Water Feeding Machine 

21a, 21b Condenser 

30a, 30b, 31a, 31b Temperature-and-humidity sensor 
40 Control Unit 

100 Fuel Cell 

101 Source of Oxidation Gas Supply 

102 Fuel Gas Source of Supply 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3! 
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(57) CS*ij] 

*ltcy(.^ -J 0 ^^TLizWm.'Hi. loot. ^S«t*SjS 1 
O 1 teJ:t;7km«$&3Sl O 2ANC>et*&$Hfc^mi fcJ: 

Jl^ai la. 1 1 bfc. 7Ki!iai3*jg^$*Lfcffiai 

fc J: u:7km 2 ^ j^ip-r S 1 1:: J; y 1 J; u:7X^ 2 
'f>a}7K^$igS-r'&H^£P7Ki£$&$2 ofe.t:tj:^tSlg2 1 

a . 2 1 b t , )Sii!4S5<& 1 O O ]!» & (Om^«tSSa>«^fe 
J:tj:SMiS-tz>-^3 O a. 3 Ob. 3 1a. 3 1 b;6>& 

ro^i■^l-S•:^L^T. 7k^si^*«i otej;«)^a]*jai«& 
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#-r-57kiima>a^Me.-r*5i-Mt2S<b**xfflHja¥ 
^■r-s*isa®a*iSAf>-r «fc 5 (-mFes^b**;^ffljfeai¥- 

I!rffi*«Sft*;1^**i.fcl!rEK<b:tfX$,^a3-r 4 ^ i: 1= 

J: y aKBi<t**x*©*«-*iHS-r«M^b**xffl)%ai^ 

Sirs 

^rSl^X. fflEK4b^XteJ:i;«F«E«««X$J%*p-rS 

J; 5 l::BtrE^<b*fXffly^a3¥^Kfc J:t/frE«8S^**;:^fflJ* 

s^ttai-r -s«iSK'(b**xffl;assn-aii¥Si: . 

ME^nSI&l^^lg $ tt.-&1l!rE%»^:^<0ig£fe<fc 

s*ttai-r *et*s«*4**xfflja;ie[tt!ii^st « fits.. 



fiEfflffli^aA^ MEfliieK<b*xfflsagsta<*sfc 

<t 0:B3E«t*&*K*4**xffl5a;lSt+a')¥^SA^ ^.Oli-^l-S 
^I.^T, iaEK4b**XfcJ:t^iaE^!l^*'X^R)TS©;aa 
fe*t;ilSf=-r -5 * 3 l=frEK'(b35fXffl7k^Se;E-&¥^ 

;ia*tta«-r-5StaaK'ib**xfflsssti-ji'i¥^ei:. 

iiiE*iJp^s*^ sfrESfajM-ib*':^ffl;-aaatt-afl¥iftfe 
ck t;itFE»ma«**;^fflaastta»^SA^ e. a)<i^i-s 

o*t^X. HiFfE«^l|jl!IA^t.S^al^4^■^>H^^EK^b:tfXfc.fe 
l/StrE^S^*"^ * filrS© iSS fc J: ;aai--r -S J; 3 l-fJ 

EK^b*xffl)fta^s. «rE«8»*xffl)%a)¥s. mrE 

[O O O 1 1 
[O O O 2] 

^*^=^m^g^K^b*•:;^.ffifeJ:lX««:tfx®^?»5^t£^»;^ 

H^t. K4bA*:<.A<#-b/<u— 5«0-:^fl>ffilz}Bj«*tL 
fc»<b^;^3SK3IA> p. «H2 iK©K<b*'^ffi(=«ta $ 

■tbi^wirsfs-r -5 ^ 1 1=* y . a*A<^#?>*t* J: -5 f^^s 

[0 0 0 31 ca)J;3'Ef^*4mjtiil-fcu-C(±. S6a©Ig 

35>4. ^©fc*. S4|c^-r j:3l-. ^*4m5l!n OO© 
a, 111 b^^LTTK^mfl^Sl 1 OSJJi^L. 7k 

a. Ill bT*K<b**xi j3.ki;eS*4**X2|zjg^L. 
K<b*^X 1 *5j:tfBS«ifX 2 tftfCTkHaS 
1 O OWlz^*i.^;h.fit*&-r-Swi:l-*y . X^i-y^^l^OT 
S•^2;^a>@«:S;»^=^®fBMl:;7k^^ S«|g-r-5 J: 3 ir Lr 
t^4. -ttj:t>*>. ftma^Sint LTffiffl^-SK^b**x 1 
*J J; UBniS^K. 2 * 3 ©dp v'J T <!: L T fijffl 
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[O O O 4] 

Lt=*^J-l±. «i|sj«itei o oa)m??rA</h*t^t^ «Sa 

t*9-C?7kA<»liLrL*-5i:. K'(b:tfX 1 fl>XA— X^Effi 
a^»5lfTL*L>. K-lb^'X 1 <©ttlS5FS.£IB#. »« 

X w i: A<T- # -5 «!|!4«5llJ*«S« * ffitt-T ^ t * § 
[0 0 0 6] 

1lfrEK<b:tfx«tl&*S*xe.ttl&* 

+i.fcflfIffiK<b*':7.lz*3gSl*;l^-r-5K^b:tfxffl7Xil6». 

4:, 11IE^!K!|s^«jteA^t.^om^5tt!l<O^S■^^-aS':SL^T. m 
BSS-r ■& «*: 5 l-l!aEK<b**X«*IRa;S-&#Sfc J: 

Coo 0 7] %-SS(0fK^I=<l:-&«l^«j&fe«^1K 
i±. IK-»e©«lB(=i3L^r, f(rEMW#»3!i<. B(FE« 

i|^«5l!!a>ai5A<:*: ^ l> t # (ifiE«<b**x izm-^T •& 

«-r -6 i: tt(-B(iE«*4^x izs^-r -s^^aoa * js-^?" 
■rj:3i-mrE««**xffl)frffl^a«*i»L, lKrE««« 

^feOftl^AVjN $ i> i: # ic liflEK-lb^'X dil^-r -StKIS 

aa)»si8-v>-r J: 5 i-fiaEM<b**xffl;*ip^s* iSfjw-r 

5 lzflEJ8«#X«J*ffl¥a*«l«-r 4 = 4: « «at "T 

-5. 

[0 0 0 8] mH#S<7>feQQI=J:'&«K^«5&fe«KfiS 



a * * ixtcfSEtt^b^x *;ft*p-r 4 i= * y ais 

K<b:tfX«©*^>^HS-r-5e<b^Xffl)ta]^Si:. M 

ETKisft s js^ $ ixtzmumn-fi^ i^&r 4 :i 1 1- j: 

Sl£D^i■^^=3t■:5t^x. l5EK^b**xteJ;tJ:filE«i^**x 
^ ,^a]-r -5 <fc l-liiEit<b:b*xffl;*iP^ate J;i^fIE« 

[ 0 o o g ] |gizg«i <}: ■g>«S»4«%%«ISflt 
a. %H»sa>%lsicfei^7:. tirE^lffii^ajiX. iKrEtS 

<k3l-MEK^b:tfxffl5**P^S^fi)ffliL. IiIE«*4«fl!l 
«>a^A<'h * L> 4: # 13 l±ItrEK«**X ^ .^ai-r S J: 5 (= 

mE«^sj^xfflHriP¥s**iiwr4c fc ^f#at-r-s. 

[o o 1 o] m£S§09SqQI=<J:«jK«4«$fefe«Kfil 

14. mHSS*fcl4miaSS©fEeBI-fcL'»T. ME«** 

■t »«gtt^b#xffii&Sft t1-»#a ^ . itrEtt^«/%(= 

i;[E^tg«1b:^xffligSftttll¥afe<kU:f!rE^lg 

«*j**xfflasstta!^«A^t>©ffi^ic3i^L^-c. «rE 

Klb^X J: i;filE««:tfX SBf SroaSfc J: t/jSgEl:: 
^«>J:5l-«iJEK<b**Xffl*jSiasi^*S, S1E«8«* 
xffl*ll9is^#a. iltrEM^b#xffi:«^^^a. iirE» 

-So 

[0 0 1 1 ] mfK.^u<D§km\z.^i>'&nig.^nnwLm 

:tfXfflS;1«Si-»l¥S4:, iaE«««5feA^fe»ai*Hfc 
fiilEie44#XOSftfeJ:tjSS$tfSlt- it^ttlie^^X 

»^b:b*xffiassti-9<#afe^^u:i;rE»m«Kii4^*xfflia 

^tb £ 4i-&frlElt^b#X cC i;i!tlE18ll4#x $m£<oia 
SfcJ:U:;-a«l--r-5.fc5f=mJE»<b**Xffl!tSP¥S. ffl 
E««*'Xffl)tftP*a« liflESI^b**Xffl*3SSi;fi## 

a. «rE«i»irxffl*ii«ji^^a*^-4x^*L7w'-K 

/ < <v ©US r 4 C 4: S ^ 4: -r « . 
[0 0 12] 

#6«S«©«B1«fiEiaT'fe-5o JEtfc^ *»Mtt. JUT© 

[0 0 13] HI l=5i-rj:dl=, H»:K«-^m«fl*« 
4b:tfxSfc<fel/«*4:*^X^$-Cl*^^^■bJ^4:-tr/< U-^i t 
A<SESI-«fi!l«H**tfcX4i ^7 $«x.fcKE*4«jfe 1 O 
oa>ll<bA*X^|ftai=l4. £fil^llllS^<i:4:(D<l:5^1t1b 
#x 1 $«(|g-r4M1b^x«tig^a-cfe'S>ll^b:tfx^«g 
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0 2 6<gEla3F*tTU^S. 

[G0 1 4] sfiffiKib**;^««&is 1 o 1 tmnmm^ o 

oroltrlBK<b**;^«ji&Pi:®rBll=l*. *ISS13^IE±* 
i4-**|gaSE*Sl o*<;1^Sl 1 a*^LTaiK*iK 
rtN^o i98E«i|!4:tf;*.«*S3i 1 0 2.tmnm7^l^ ooo> 
MSBBl!l^**X«t$&Pi:roPBllz(±. JiIS7X^^fE^I1 1 O 

*<s^sii 1 b^^^L^:Jl^ia^+LTL^^<, fiisii^si 

1 atmnmfbi oo<j>m^mtii:x.mitataimz 
\t. ,^aJ*4^26^&■rs)^^*^s^&ll2 0A<s$g§g2 1 
a^^vL•^:5l^s^^^Tt^*. ijifis^si i bi:«s^s^m 

OOa)Mia«!l4:tfXtt*&Pi:©rBll=l*v ±8E)fr9* 

jilt&||2 0 3!)<S«iSl2 1 b^^|-LTa$S*ix-Ct^*. 

[oo 1 5] TSfc. *;^JSco}iJS|-ei*. TKisafs^m 
O , 1 1 a /j: if y ^Ifc^XfflTkiSdail^^a 

^«lfitL. *Slftf6*Sl O. ;1&«1 1 b3S:iflzJ:y 

o, «*SS2 1 a<tfl-<fcyK^b*fxffl,^iP^S^«fifc 

;^fii7K]3i$g$2o. %i^%2i bUifizavmna 

fit)* L T L^ 

[0 0 16] StFlBTKISafE^S 1 OfcJ:i;i!llfi5tffl*jS 

I&S2 0I*, «iiffli^s-ej&-6«ijfflisa4o<i>ai*8ijic^- 

^^-e^^mmfi*)l3ffig|L-Ct^^.. 1!rtSS«illl2 1 a 

O 0«DfI|Hie<t:tfX««&Pi:<75PB^|C(i. ;S 

-ej&<5as*-fe>-y-3 o aA<S[ite>*iTi^4. ME»fg 

s§2 1 b<!:^SE[mjiiii oo(o^t5.mnisxmi^ota)m 

ShS!l¥l6-e&«»S5aS-b>-9-3 O b3S<KI+e)+LXtNS. 

;is * ^flir i) fif ai K-(b ffl ss® n-ay^KT? fc -5 a 

;mS-tr>-9-3 1 a3b<i6ltt>*vxi,^-So «Jl^m* l oo<0 

«K»:«fx«^mpi&^i=i^. iaitfe*<tixsg[$^«)-r'Siii^ 

t^mmtiXl^^, ;i*tt.jajSS-ti>-9-3 O a. 3 0 
b. 3 1a. 3 1 bli. Ji8B$IJ{9lSS4 0(7>AABPt=-e 

Ofl5X:tigBf-l*, OOA^e,ft15ttSI®^i#A< 

[0017] ;i<OJ:-5f:iL-C«filc**t-6«imS<iSl=fcL^ 
Tl±. K^b**X«tJte31 1 o 1 ANC,Kl*&**i.fc^<b*-x 1 
A<JS*4mJfe1 0 0(©K^b**X««SPIc«!ig**t*i:* 
fc, «iSiS:tfx«if&aii o 2 3!i^c,jilite**ifc«8<4:tfX2 7!i< 
^*4®jfei ooro^*4**:^tt*&Pi::'lii*fe*:h.^t. Mit 

fcM^b **Pt3SSS5» t> ^UWK^b *& S 



[0 0 18] Z.a>t^^ jKiWH^fe 1 O 00)7.^ V<?Pi(0 

f^th^f-Hi^ 7K«s§tsi*s§i o-c*afi3$si^Sf-t±r 
jg'&si 1 a. 1 1 brticj$$&-r*-i:i-«fcy. ^<b*f 

XI fcJ:i;«<^:tf:^2ir*liia3?&ig$L, K<b:tfx i 
fc<fei/KS*4*'X2i:tt(C7kma3^^!|!4ma!ii oooj;^ 

[00 1 9] C©J:5I^LTf6a**TorL^SBi(=. £K 

^*#;^a^lA^6K^b:tfx«^H'N(o*5>o^^^6aj3J:o:^2 
;KDM<b**xlHl!l-ca)K^b**x ^mm) i <t±lE7k^-r 
:f > i 5 K^b*';^«i<iai=±)i£-r -SA^^oaA^ 

:fciisi=is*, K<bifxffifiii=^iK*S*i:-cL*L%. 3 
IS^«I*3!i<-b/< U-di ©K<b**X35K5llrt-eSHe U-CK 
-(b^'X 1 (DXA— XnjgKS^SSIf-SlSS^felS'So 
[0 0 2 01 -tC-C. *SIJ£<DJKSI©«*4«5lllf6miSfiS 
rcfct^Ttt. f9IB«iJffliSga4 od^ jS8<stm5fei oo©x 
^ -y-^rtroHz/^L — ^<7)^^b:tfX351S3if>3T-^ii|7K$® 

*-t*-5j:5(=. ««iiji!ii o ot^e>a>n.n^mo>m^ts 

cJ:l/|tIIB;SSa-b>-y-3 O a , 30 b. 31a, 31b 
jll*&S2 0^«iJ!ai-rS<DT'3&-i)*, C<D$IItffll^M4 0(zJ; 

^mm^^imz. 3^ffll^naTl-ltteB•r4. 02 

I*, j«SJ|i4m,=ferommtttti:K^b**Xte<fcTj:«g!p4:tfX<Da 

[0021] o 014, ^mo>/\^tsi^is.n^m 

*^^<D^isate.fci;K^b*-x€Hiyi=±fiE-r-S7k^J-roJlA< 

**xfiHP.llA^c>K<b:tfxfiig5'v(D7K^>(DiKlbafc<t:t;K<b 

2jc*-r<l:5l=, «8«m5fe1 OOOffift^S^ (02*. 
t^y (C!l^lliA,^) ) \zlt. K<b**X 1 (7);1S^ J±^ 

M^<-r-5 (8 0%) irftic, mnii:^zo>Mmt:ttm 
fl<]ii?5t£<-r* (7 0%) — jss^igjfei oooim^m 

^ (02+. SSy (WilliBjig) ) 1=1*. K<b#xi 

<0;l)t=&it^fi<J'><£<-r-5> (20%) tmz^ 
2a)jaig^ibK6«l^<-r-5 00%) t-r-S^irlcJ: 

y. mnwm^ oo©x^»-v^?rt©-i»/<u— ^oK-ib^ 

^^^m<8S S+»»c;S^I * 1* -5 ^ i: A<-1? * « J: 5 (c JJc 
[0022] rJE£*3%. «5«aife1 o ooa^ttfillzS 
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•:5L^r, H2l-*Lfc^^^7l3WlS-r-6J:5l=:ll'(b^X 
1 teJ:i;«i*4:tfX2fl>;1S*ISS-r-i.Ci:l=J:y. «*4 

K * +5J^f::SiH * ^ •& - i: A<-e # •& W T- fc 4 . 
[0 0 2 3] «<Jffli3S«4 0li. j!K*4«5te1 

0 0®fti5tt8Sfl)«^fcJ:i;SlSfi4z>-y-3 0a. 3 0 
b!6xC,a)«^l=»-:5l.xT. ««*«jfel OOrtlz«Ha-r« 
K^t^fx 1 J: tj:«i^:tf ;^ 2 ross * E 2 L ^ 
7®«i:-ik*-a:*J:5l-*iia«±Sl O^MWL 
-c, tt-ltifxi j3J:t/:««**x2i:jB*-r«»*iia3a> 

<D^ibl-flt5»<t**X 1 teJ:r;«^^:tf>t.2©SSSE<bS 
aaS-b>-9-3 la. 3 1 b J: yfliB (7 

[0 0 2 4] ^c-e. filial*. «<smji!ii oo©^i5A< 
aiai=«*OLfci:*J=l±. «IW3g«4 0l*. ««^fX2 

a)?as*sijsi-s < -r •& t ^t=K'(b*fx 1 (DSig^ 
iss < -r <!: *i=«*4*rx 2 rosffi* j&i$tz<£ < -r * <t a 

lc*|!SSl«fl||S 1 0*^c.©*j|Sa3®|B±«*«iH»-r4 
*3i«fBife«l OAx&f6^-r**l!iai3<7> 
«^iiS-r •S i: -rimitiiT. l Af^ili^^'x 2 OJSS^ ^ 
iSl=iK<-r-5)-i:l±, 

ISgi3©»^jft*JlCj)Qx-C. «ISS&2 1 a. 2 1 bT?qF 
3g»*Bl y BE < J: 5 A*. 7kll9l5B^« 1 O A^ 

iTKiiat 3 KS-r 4 c i: feit-e^^b^'x 

1 •'f>«l!ft:tf X 2 (DSfi**ijSl=l£ < -r -S - i: (±l^«(=jat 
[0 0 2 5] ZOTfcift, «l|1Wga4 0!±. 

«,=tei ooa)a^5ttlllro^s#l=3£•:5L^-c. SKS^wani o 

0(Dft?SA<«.a)tl-iaJnLt=i:#(::l±, ,i>iP*ji*SS& 2 O 
«^&»I8«2 1 ai^i=;fr^;K4$iMil$-t±£<i:3i=^ai 
7k)3USSl2 0*«iJWr-S-i:l=J;y. S1b:tfXl^mi$ 
lZ5fraiLraSEK<b#X1 tti<o*5J^«lil»£L-C. 
1 O o Mlzfltl&-r *M^b:tf X 1 ©SIS* B 2 

l*s »|gS2 1 brtl=>&a;k4*i«8*1i-«J:5(=>&ai 
;Ki£l&«2 o$«i|»-r'&c^l=J:y. ttil4#X2£jeiiS 
(c5^iPLT:^K«!l^**x2*©*5J-*Sti^*Lr. fig 
1 o O rtlc^lS-r •6«S«:tfX 2 ©;gS* a 2 

to 0 2 6] CH(3j:y, 0 3135^-^^:31=. 

fi£*l±K<b^X 1 *j*i;«*4;tfX2©p#*l::SffiA<« 

0 0©ft1^*<3ft«|zl«ln-r-&t*lcl±, Z*i,l:ija«6L 



^•x2©s«A<fSsi±<fc<-hA<y. oo©m 

igfA<Sai::3t'>-r-Si:*l3li. dHlcilttUT. K-(b*f 
X 1 ©a«A<JS?S14 J: < JiA<4 i: X 2 ©a 

JtA<)SStt J: < TA<-5> <fc 3 l-^f -S. 

[0 0 2 7] LfcA^oT. :*:SIJ6©JKSIlcJ:tt(Sv X^i 
•V -9 rt©-b;u©@f*SJ^^^««ft* «lc+»|::JlPS L^t 
A<&4.. Jfe*l*©«*$ffl!jt-6:itA<-e#«. 

[0 0 2 8] 

[f£^©^S] m-Sl©fE%l=<t:'&tS^«3t!>%mi&«S 
l±. -lj;ufc-tr/<U-4»iA<3ESlctt«t8IS**if=X5«'v 
^*«x.fc«*4«jfe<!:. S!rE«!l4«jfe(-M<b*-X*«tte 
■r-SK<b:tfx«fS^Ki:. IutE«!|^m5fel-«*4**X$«t 

*&-r-s«^^:tfx«*s^®i:. I^IlEK^b**x«t^fe^sA^t. 
«lft$*ifc1»(rE»<b*-xi=*3l«*S^r«K<b^fxffl 
TKiSa-jS^^St. HnC*8*4#X«tj&^KA^?.«t«S*4i 
fcfi!rlEfi8!|4**Xlz*3ia$;S^-r'SJK«!4^fXffl*|RSljS 
mrlB«««5&A^c.©fi?5tt»©fll^l3»-:5L> 
fitrlBK'lb**XfcJ:t;W!llE«14**X(c;l^-r.5*jllSt 
SSfi-r -S <fc 3 lcBti8aK-(b**Xffl7KilStjS^¥^Sfc 

j:i;iiiiE«s^:trxffl*issi>:E^^ss*iffli-r4*fl«^s 

t*«|jlfcCi:A^&. M»¥SA<««mfl!lA^&©ft?5tt 

«S©^i^lz3£-:5u^-cM<b**Xffl*lia^S^#SfcJ:^X«!S 
Jl4**Xffl*ll9l;B^¥-S*«i|WLr, M^b:tfxfcJ:i;fin 

E«s»^xiw'g«-ri>7kaift©s$tifi-ri>©7?. mm 

**x-v>fi8Ji4**x©gsK3trt T'^«i**a«* •a-'S c t 

< -bJU©Ht*:«»^««K*+»l=aa*-fr« i: A^Tf 

[0 0 2 9] ^-m^<j>%m\ziihmw9.?ti%jmm 

it. IB-SS©ft^l-fcC^-r. fIia«!Hff#fftA<. SFtBfiK 
««5fe©ft«A<* # L^ * (Z ttWEK^b ^X [Z.m.^-t 4 

*iigt©«* a J: 3 i-firEK<b*xffljtai^s*«ii 
wr-s t i^i=saE«!|st**xi-jg^-r •5*iRft©«* 

f J:3<-fIE««:tfXffl5frai^S*«l»L, 1!(IE««« 
jte©ai5A</h* LNi: #l3l±fiilEK<b:tfXlr;S^-r S*I8 
a©«*i!!-\f»-r J: 3 l-«trEK"(b*fXffl;friP¥S* M»-r 

■s t s i-fiE«8*4:tf X ics^-r -s^nsi©* * a b -r <fc 

3l=l!trE««#xffljft*P#S*lMWr«©T?. Ktt«jfe 
©m?5A<iE»LTt. «S^«Jfe©-tiy<U— S«©lHb**X 
-¥>««**x©3tK3trt-e*SH*$S*a*-l±« :i ^fe < -b 
;u©B{*W5J-^m«Jl*+»l::aa*-fr« - i: A<T?# 
4. 

[O O 3 o] mH#B©ft^(cJ:*«J^«jfe5E«SS18 
I*, m-S@*^=liS-SB©*?BI-fct^-c, lirE7K«S 
ai* ja-&S*LfcWrEift^b:tfx$j*ai-r« w i:!:: * y ^tt 
K^b**X4'©7Ki>*aS-r-i.K<b**Xffl5%Bl#a<!:. 15 
E*IK91 * * *i.fclJ!rE«^^^x S ?^ai-r -5 - 1 1= J: 
y 3tt«»:tfx4'©;K5)-$n&-r-S»«4^*x^;^£P#S 
^$lt^, «irE»J»^KA<. ME«^«/%A^&©^^tt 



(6) 



^68 2002 — 31 3381 



[003 1] mrasaoDfEB^i-<fc-5)®*4iijiiifimi£{S 
[o o 3 2] m£:#scD%^i=<):-&gS!i4m^%mt&{s 

-r-i)J:5l-miEK^b**xffl7KmaS-&^l6, «?rtB«S*4:tf 
::^.ffl7k^m;l^^lft. ItrIB^<b*'xffl)^ai^lS. friHK 

i^^jft©m^5l=S<HSLfcJgS«rcK'tb**;^.fcJ;l/«*4*' 

[0 0 3 3] mA#S(ofe^i=«i:-&^»S5biea§ft{i 
ti.fcffiieK<b**;5^©sg33 cfc u:;i]g ^ttad-r i)»mK<b 



»'lb#x^2&S]St1-ai^S23J:U:flBS»aifil!|^:Vx^% 

stda * *x-5iiriEM^b**x fc J: i;Mia«^4**x ^ Rif ^fflia 

StecfcU:SSl::-r'S<fe5f-ttilBK4b^f;^ffl^ai#S. tl 
i^^TSfSacDSiStltSI * itIZ L t£*< c>M'(b*r;^> te J: 

[@i] :¥.^^i~^i>Bn^?t^nWi^aimtsia>um:<j> 

[gl3] ^S^m5llia)m#^S!ll::#^K<b^XfcJ:tf«*4 
:tfX©;SS^1b*a-r^^7-efc-S. 

[gi4] i£3iEa>«ei!t!4%.%femi&<io-'0iio«iKi9^Bi-e 

[?I-^<DUiB^] 

1 K^b^;^ 

2 n&ms^ 

3 

1 o ikmfs.n±n 
11a. lib s-&m 

2 o ;ftai*.Eei!&s 

2 1a. 21b 

30a. 30b. 31a. 31b ig^ft-tz 

4 0 SiJW^M 

1 o o mnmm 
1 o 1 mitii^mi&m 

1 O 2 
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(7) 



2002—313381 



[BI2] 



[B3] 



(V) 







-i — ^ 


r 



{%) 



tsk (A) 



(A) 




z. 



Z 



ft 



(a) 



(A) 



x:^; — 



(s) 

(b) 



F$J— 5H026 AA06 

5H027 AA06 BA01 KK44 MM14 



